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^ffl±^-^5t (i) ft^tttt;^- 

9. «Jg*tf«# 7 0fa£fiHMcfeJM<tf. ±&— «b£ (l) 
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11. «»K**ft6-10 tftfa— ^/ffi£W3Mc%jW#, ^#£E£^: 

BW*in**x*^**%j»*je*A o. ooi fi*%— io M%. 

12. 4ftlB^JS^6-ll +^sr— *ffj*tt*2K*j»«E. ^#ME^: 

13. 12 /ffi£ft^*«*Hft. »4WE?fe^s *zK»*J^- 

14. «igfe*J3l^i3^f3ttt*7K*ill«[. JWME^P: 3BPRW*Jtt 

15. ««ft«IS^14^£M^««m. ^ffi^: ^Wfl 

16. «sgft*i5i*i4^fiB«i***j»?ft. ^mtf-i w^mm 

Si, «»3ETIfi.... ^TP,^¥*^TP,4 , ^#fi<JM^>-#fitl?i^rtf,. 

17. «Jgft*l5f* 13-16 +^-WHzfeW***j»*, ##fiE# 

18. «*^J^17^W**%jll*. m« 

19. m^fij^^ 13-18 •t'ftfiT— WfiBW**%»*. 

3j 15: 85—55: 45o 

20. «Jg«tf!i£:R 6-19 t^fa— «Jffi*tt3MC%jim, 3t#«E^: 
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u m m # 4? J&3/3I& 



&^mTj£-mR (3) f^OTfz.iM. 




(3) 



r'— R 4 ^^^P, ¥S> £»&pM) 

bfc 1: 100—100: lo 

22. mmmm^ e-2i ^n-mm^m^K^mm, ^#tE^^ : 

23. ^WJg^ 22 J^ltt3Mt%#» ^ME^F: 

LiPF 6 , LiBF«, LiOSO^F «♦„ (k=l-8 #J^$C), LiCLO,, LiAsF 8 , LiN (S0 2 C k F 
(2k+ „) 4 (k=l-8 MSEjgfe), LiPFn (GF <*♦„) «-,, (n=l-5, k=l-8 ftjMfc) 

24. ~^^^«^artffi^Y—TrtBBM*zK»^J*i'd- LiPFa 

25. 1-19 

26. fiigR*J5^: 25 3£#«E^.- 

27. **WU3!*26JWtW«— ^4*ffi^E-f: 
tt^MW^^-M«™^^ffiX^^i!|^^ (002) ® 

d (002) £ 0. 340nm £JtTo 
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mt?k &Mm&&m t mm ^mm • B ^ t 

(JO, Jean- Paul Gabano 31 ACADEMIC PRESS (1983) ffr, 

LiBF4, LiPF6 , LiCI04, LiAsF6, L1CF3S03, Li2 Si F6 

f^^Jtt^ tt*#l»*Jtt«*. &*n«J=M*MB. 3E#7W 4-184872 
-*§•, #JF¥ 10-27625 ^4 , HtBTffiffi«»3EZ,i8, «UEP9BI. M 

£IDF3fe*rt^JK#fcl. «JP. RJWWP. CfltffflB 57-187878 ^ 
#^fBS 61-16478 (#JF¥ 3-152879 -*§-, #JF¥ 8-241732 

•*§-), (#JFHS 57-141878 -*§-, BB 61-16478 ■§■), $Sl*J@l^ (# 

^Hg 63-102173-^), 3Eft£SB£ (#5fBS 61-64080 •*§") 
WfHU^ffiBH^ (#JF¥ 4-14769 4-284374 -*§-), 

(#JF¥ 4-249870 -t) 
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« m 4? Jfl2/243l 



SM^J^^^^J^, ^ffiT^i^ LiBF4, LiPF6, LiN (S02 CF3) 2 
W&LiN (S02 CF2 CF3) 2 gCfejftMttJgft. 

(5) 1664-1671 3£ (1999^) 3§D, 

146 (5) ^ 1664-1671 ^ (1999 *fO). 53 £h BP^^^MZ.@g, A 

{f&=?{k¥V&*, 147 (10) #, 3628-3632 (2000^), 0* 

146 (11) #, 4014-4018^ (1999^), B* «f£» 81-82 

$ (1999 8-12 30, ^$q, «HfeB*ra«Jt«JF^^»di^*iit, 

(#JP¥ 5-13088 #JF^F 6-52887 -*§-, 
*F 7-12296 #?FF 9-347778 ^), RT^ggJcS^fi^SWiiak 
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ft m =B ^3/24^ 

02127603. X 

286, #fS¥ 10-150420 *&*) *• ( ft 

* <*^»»*>. "3 ». L195 (1996 *» ^*«*f 

I II VoOO-3724^, «f 2000-3725 *. Wf 2000-123868 %. « 
*' " „ , 9-245834 *, 10-189041 

JT 2000-77098 «K1S9S (IWt-r » 

a *#* 2000-133304*) ^*»«|SWtt»*»««**- ^ 

«tp wa*^*^** 68611 200 °- 40526 *>■ * 

J^WMMW* n-273725 *. n-mw *. 

«JFT 11-273723 *■ #3FF 2000-182666 *) «• 

»«*«<»«*«' «***»eff*»»«*T. 
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" ' ^ " k — * -J 7 V\ 



« Il^r ******* *«****ftft»ft*»ttjM»» 




CD 



»rt^vi*»?? T **^** , * rt * a9 *****- ***** 
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& m =H B5/24^ 



(R 5 , R 6 37SJHS ¥S> Z,aSaEPf*) 

iS#W5^-#^*iE««Stt4fciR- _ ... . 

£121 %*¥$tfli WPftJ^ W o 




C3) 
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itt B M V #6/24|C 



v—rxmrn?, mm^mM^mm^mzj 1-12 wim-jkw 

@£. n » 0-3 tt»jR- 

& n=i mat o 

2- ^S-2-^S, 1-¥»PI3I. l-¥*-2-^*, 1, 2-Zl¥SZL 
l-T*fe*. 2-T*fe*. 3-T&S, l-¥STS, 2-¥IT 

3- ?iti, i-«f*-2 fparas. 2, 2--f?mmm, 

m, z,mmm, z^m^m, z.#«s, b*. *fb^, £es, s 

££, H — +-^36, -*C«¥*, -M^¥*, 5Sft¥ 
£, =JKftZ,a£, -*CftZ,3£. EUtttTS, EgftttHS. ^HC«T*. 
^JitftBg, £*tfOTB*. ^m^HS, 

^m^is, ^nww*. ^tt«+— ^«c«+-**, 
s. -aws**, em^i, ±mwm&. nag, 

R^WiKjR^Bkaaapw* 1-12, mjME±*m+mm&&&*&. 

^ftttm 4 KT. :ft##ttA 2 BUT. R 1 — R , »*«P*fiJR^ . 




R 



0 

w 



(1) 
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tt 91 ^ 81 7/24^ 
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& m 45 3JI8/2431 




Angew. Chem. /70, Jahrg. 1958 ^/Nr, 16, 1146870 -*t(1963 

SO, (CA, 59, 11259 (1963 30), Can. J. Chem. 48 3704 ^ (1970 
^),Synlett, 1411(1988 Chem. Commun, 611(1997 Tetrahedrora, 

55 #, 2245 m (1999 miju^m^mm^mto^mmm^m 
mfim&&mm*p tomtom c^mm^^^m^, mrt^&mmtti&m 

o. oooi SS%-30 MM%%&, M^f^Jl o. ooi Sfi%-io M%, 

&mm o. i mm-7 mm%, o. 2 s*%-5 m%. 

& m & m & # mmmm^.m± ^mm was 

«i83a^aij^. *SWW^«l»flltrt»WA««Ht4&i!»W BET 

fR 0. Img/m2-100mg/ra2 , $ #J * 0. 5rag/m2-50rog/m2 , 10^^ 
Img/m2-20mg/m2, #5lJ$?M 2mg/m2-10rag/m2, &ftf, #£BJtfPR&*n 
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# m V %9/24JR 



ftrnm-fewm^ ^mm^^Mtt, frm&i bet ^m^ix^m^m 
£n±&, ftrti&M&&mvx o. 0001 m*%-3o mfi%^ic, h^w^ o. ooi 

m*%-iosfi%, M£? ma 0. 1 Sm%-7 Mft%, ##J#&<J^ 0. 2 M%-5 
«fl*3ETHB» 2, 3HKKSETHB. 1, 2, 3-/£*«!&@^o 
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itt m 3H0/243T 



ft%wmmm, y -tabs,, y -u&fcBB, s- 

~z*m, mmwz.mmmmwmzsmmmmm.-Zsm, mm&Zsmmm 
m=-wmmm.mwmz i mmmmm—z>m, mm.w.z,mmwmwMmm 
mm-wmmm.m*¥mz*mm, mmM.z,mmmmwmmmmmr.^m 
mmm-zm, mmm.z.mmmmm.nmmmmwmz.mmmmm-z, 
m , mmm. z. mmmmwmmmmm ~ ¥ mmwtm ¥i z*ms&mmm — 

t^ti^ 5: 95-80: 20, H^fft^lO: 90-70: 30, ^»WS15: 

85-55: 45o aitawii^wttw, &T-%nm&mm%i&tf)±ft, mm 
«*MftM¥/£. jaw, ^imm^^m^ytWL^^^mm^^ 

y -TAffi^imsEz.n9im?sz.gm, y -ti*»mk 
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& m v ii/243i 



z,m^mm-z>m, y -Tftrntmrm, y -r^mmmmMz, 
mttftrm,, y-t ^mmmmM.mm^Tm, r -r^mmmm 

^&mm&immffl*Mm&\kumA\tm7F, 100-10%,, 

^ftmrn 90-20%, 80-30% o jii&^&^fttttfll, oTiii^W 

lit, ^^^^ft%^^^W^^^j5^^^Wtt^Tl^fft%^ 



15 



02127603. X 



ft m =fS ^12/24^ 



aEz.tt^9EWE^n, «M3Ez.w#raFTflu m^z.m^mmM.mm 

ffl, TOHZiSg, 1IHT1. flm~3&BB. W?=¥^¥*££»S^ 
-g-flHfc^, AffiTa- i&^^Wae'z,— #fif^4*f^.HO(CH2 CH20)aH, 
H0{CH2CH(CH3)0}bH, CH30(CH2 CH20) cH, CH30 {CH2CH (CH3) 0} dH, CH30 
(CH2 CH20)eCH3, CH30 {CH2CH (CH3) 0} f CH3 , C9H19Ph0 (CH2CH20) g{CH 
(CH3) 0} hCH3 (Ph CH30 {CH2CH (CH3) 0} iCO {OCH (CH3) CH2} j0CH3 , 

W±^ + , a~f % 5-250 g~j 3j 2-249 ft&gfc, 5^g+h^250, 

5^i+j^250) o 

BIT, -^Bj^tr^WJo 
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% W & 13/2431 



^ (3) *^«i«ttSEZ,#BSfifife*. 



<^f» R5. R6;fcS;jg^, ¥&, Z.g£ggP9£). 

&gf, 3£$t^E}3@g, o-, m-, p-^-^^-RFSI, o-, m-, p-^-tftft 

:z^ft«;ftM&&i i, 3-pf£ffltrttt, l, 4-Tffi«rt 

3EZ.ttig, ?g£KRSZ.«tt, Z.SflKKSEZ.«n. mHRK3EZ,jm, 

X>t>itfAIKjEZ.m. 

W. *Sl8«i^ta*WWrtgS»^^*Jfieitb«»MttlU is ioo~ 

100: l^jj[ f 1: 20-20: 1 5E#, t^Will: 10~20: K 

5-20: lo ^mm^n^^mT^mm^m-u^±.^ 




(3) 
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& m 45 # 14/24 jff 



^%^mm^w\^, cc 2 h 5 ) «npf 8 , cc 2 h s ) <nbf<, cc 2 h s ) 

4NCLO4, (C 2 H S ) 4NA S F 6 , <C 2 H 5 ) 4N 2 SiF 6 , (C 2 H 5 ) <N0S0 2 C k F <„♦,„ (K=l-8 tf]^ 
ft), (CzHs) <NPFn <GF «.„)»,> (n=l-5, k=l-8 #J^gfc) 
$c&, LiPF 6 , LiBFo LiCL0<, LiAsF 6 , Li 2 SiF 6 , LiOS0 2 C k F „».„ (k= 1-8 fit 
ftft). LiPFn (C k F (2k+ o> «ho (n=l-5, k=l-8 MS&fc) ;8*h 
tfeoTW^lUT^— iSft^^tttlife. LiC (S0 2 R 7 ) (S0 2 R 8 ) (S0 2 R 9 ), LiN 
(S0 2 0R'°) (S0 2 0R n ), LiN (S0 2 R 12 ) (S0 2 0R 13 ) (jfc*h, R 7 — R ,3 ^^^^^^7 

i— Btt±«as«, ffispruwara. imwhox 

%&1frtfjm&&LiPF 6 , LiBF„ LiOS0 2 C k F (k=l-8 fi<J&3&), 
LiCLOn, LiAsFa, LiN (S0 2 C k F< 2k+I) ) 2 (k=l-8 #J&3&), LiPFn (CJ 7 <*♦,)) 
<h! (n=l-5, k=l-8 Gfc3l»- 

«E**fBtt*«W«+. ^*****J#ffly —TrtWOTttMMi 

^iJ^M^W LiPF 6 o LiPF.*MMW*i*, RTiiift*Jl¥*W#%tt. 

tt«iB»*«WK , #". J£#*»4M LiPF.sfcg- LiPF.^&jfcl^tfj 
<t>fiSl»LiPF.lU^W€l4t. 

#^7 LiPF^&'&mikttm&ffyJMtm? m» upp^m libf<, upf, 

ffl LiN(S0 2 C k F< 2k+1) ) 2 (k=I-8 WS&fc), LiPFe^fl LiBF<^H LiN (S0 2 C k F (2ktl >) 2 
(k=l-8 MSft) 

LiPF 6 ar«ftWtt«* 100-1 MW, WQFMA 100-10 M%, 
ft &JM. 100-50 11%. 

»#W4#^4^**i^+Jff^WifeK* 0. 1-3 mfc/ft, M&M. 

0.5-2 m&/ ft o 
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tit m 4? mi5/243f 



mi, ntMmm* 

LiMFn+H 2 0--LiPF Cn - 2 > 0+2HF ( 5£ 1 ) 

*fof&Mm*&&7ko ^m&m7mm^Mm*mmffy&&ffim*£. 

ltt»q*:ltt 0. 45 f£ (Mtfcfc) i#7jto 

mm %mmin* m^.m^n.^m.^vc^^^m mk 

z~m, f%-m, mm, ^mm, ^m, 1, 4— 2— t^. 
tt%mikm,wmimmtt^&Mm&]&m% 0. 0001—0. 7 it%,i^ . 

0.001—0.3 it%, 0.001—0.2 ^t^^w^ 

0. 001—0. 1 

&mm, &^&mT--&&mmmt7k&Mm, ^it^^mm^Tk 
&&wmt7mmm-?k&&m*±M-&^&&, iE^±itw 
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02127603.X & 18 45 ^16/2435 



1500riUTi»/aM4'«!e'Cp«ka (MCMB), Mr*ll]*B»H£ (MCF) ^; 
ft^MmW^^S. Ait^M; MAjt^SRT^^S-H: MCMB, 

(002) MftffitilEd 

(002) £ 0. 340 nm &T«I#*#***#. *fiH!M»Mtt: 1. 7 £/JM 

f^^^iE^^jE^^^M, RT^!j^FeS 2 . MoS 2 , TiS 2 , Mn0 2 . V 2 0 s 
mitWL±mm.it^Smi±WL±m^it^}, LiCo0 2 . LiMn0 2 . LiMn 2 0«. LiNi0 2 . 
LiNixCo ci-j 0 2 > LiNixCoyMn »-,-„ 0 a ^*M^i±^^JS*&J&tofi-£*Mfc4&» 
RJfclft, IfciMh SSntfcnfr. — i*/1*:£IBc*£- 

Mr, #A8IA> ?1WX^. 
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m m 4s mn/2m 



AWE. 

HfcS^«^fi*»fAS+. 

£M#J 1-6 1 

*7K%»*SinT^rteK*J. ##R3EZ.ffi (EC) 9ifllK¥SZ.aE 

ffi (MEC) &Mtfc EC: MEC=4: 5 M timUS, ^gftfkft fcjjfMft LiPF 6 
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02127603.X U W # 3&18/24H 

mm cmmm o, 1. o ss% cmmm 2), 1. 5 mm (%nm 3), 2. 0 

£2% 4), 2. 5 Mfi% (»0'J 5), 3. 0 m&% 6), 
(£&#). 

^SS^lT^i^. «F^^» LF-18AM) 87^* 

^*BNitt*JJRJRftaEZ.# (PVDF) 13 #ifcft^#!j N— ¥^ 

?+-ejJ5a 14mm ^itt, »5!l®rp^W^i^&*%«. 
il^I^fWM^I 110 nm, SS^J^SC^ 14mm Wilf, 20mg. 
Li %SSc$PT^T^Jf^. LiCo0 2 FMC * * *J— •> * t a * 

cm m hlc— 21) 90 MtfMfc^f&fcra* 6 sfi^siz,^^ 1 mm$- 

SB^iJ LiCoO, WJRHjyW. LiCoQt jRIK*J»«^Eff fi* 20 u m »««±, 

#me#mm, #^/& 13. 5mm toms^, wmwmvtM ucoo, 

t£ LiCo0 2 90 u m, M%mM& 13. 5mm WBSffilR 40mgc 

liSc^T^ftf^. JfofiS 14mm W^^S%®, 13.5mm 

2032M^*^4 , o &&m&m#mft7$<L%.mm o. 3mi &xmm 

^flt, #J&±fS& <JM 1.2mm, 16mm) ^P^^» il&iQ 

^S^20mm, 3.2mmfi<J^lfj5M%?lfe. , tt&^&ia^VHfr. 

4Mto±JSW*ttffcW«WS**fc. #«%?fei£ 0.3mA 4.2V 
fi*ffi*#T3te%Si!l 4.2V 4! *ffiTBtW%«Etf[ifeil 0.05mA, £jg, ft 
1mA Hfeft, 3.0V H*H^#TO%S5'J 3.0V tlfcffiftfW 
0.05mA o RIB, ^igifevteft 1mA 3.85V f!fcJE&#T3fcE&:0!l 
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& m 45 m 19/2435: 



3. 85V '|B^JlBt^4^{tii?!j 0. 05mAo 

*fljg.'aE imA it** • ii*ffi*#T. «Fte^ffiww**<a* 

0. 05mAtf^^ih^#,$iJ^£4. 2V— 3. OV&fi 1 — &^&fc*WifcE&&*<& 

3. ov B^^ji^%w^TflMf*%w«%#ji c#* 
lEgmm 20-22 R0%m 3 * , &m&MtiL&m 

&m\>X 5mA 10mA 3»fr«lJ£. MJL. ##&Itttt^£«ifcf&&**B*t 

3. OV Jfcfcjg, 4. 2V ^*BtW**- C# 

xioo (%) 

itm". bp, 

ifc w ) xioo (%) 
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ft m ^20/24^ 



-56#W^f) }xioo (%) 
1-13 

^twh^ i tt$jnM;&ax i m^mmmmx^mmm i 

^^jWOTiW+f^A^iPMasJiPtt o. 5 l, 3— HflMRAttft, 



*1 



NO 












#%0>J 1 


1,3 — MflHUrtBM 




60 


145 


100 


1 


i,3 — mmffiftffi 


0.5 


80 


100 


88 


2 


i,3 — pg^JtrtSg 


1.0 


95 


105 


79 


£J6fcl3 


i,3 — mMffitiffi 


1.5 


100 


100 


60 




1,3 — p3*ft#trtB§ 


2.0 


100 


105 


56 


$1^5 


1,3 — F*ttfc$frtB§ 


2.5 


100 


j 105 


51 




1,3 — p3*fc$tF>3SB 


3.0 


95 


105 


1 47 


KSfcl 1 




I 10 


80 


115 


100 






1.0 


95 


115 


114 


tfc#0lj3 




1.0 


75 


110 


129 




1,4-— — Ml 


1.0 


20 


140 


157 






2.0 


80 


125 


119 






0.5 


52 


130 


110 


tfc#0»j7 




1.0 


70 


120 


180 






2 


85 


115 


141 


fcfc$fl|9 




1.0 


68 


110 


126 


tt&tfj io 




1.0 


50 


120 


134 




1, 4--ZL^S^ 


1.0 


60 


230 


131 


bbS0U 12 


1. 3-p3*fc®trtBI 


1.0 


65 


130 


87 


lttt« 13 


1, 3-FD*fc$trt@l 


1.0 


70 


125 


96 
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m V &21/24M 



mmm 7-15 



^2 



1 

NO 








est 
%tt;% 


1,3-MMStrtS^ 




7 


0.5 


0.5 


85 


110 


59 




0.8 


0.8 


85 


105 


77 


gffiM9 


0.2 


1.3 


85 


140 


56 


mmm io 


0.5 


1.0 


95 


115 


52 


11 


1.0 


0.5 


100 


105 


51 


12 


1.3 


0.2 


105 


105 


58 


&M#J 13 


1.5 


1.0 


100 


105 


46 


&ffi&) 14 


2 


0.5 


105 


100 


48 


15 


2.3 


0.2 


95 


95 


48 



###'J 2 

^»tt»5WJRlR«aEZ.# (PVDF) 13 #tWE#fcl N— ¥^ 
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02127603. X 



i!t m V &22/24JB. 



wmlm*, mm^m^mm^Mo mm, ft&w&msLmftw&w 

llOiimo J»^-ej^-85mmX50inni^±ffiI*!l5ISI- 
LiCo0 2 %^^T^rv4^J#o & LiCo0 2 C^iffi FMC * * y— > * 
r * * (#0 $J HLC— 21) 90 MteHWfcfcPE'ffi 6 1 

««±, «3trH*. »^ta«76inmX46nm^BE±«*I9ia- 

M%ftfa&ftlT;frv£f&l^o &S/&85mmX50mni M^^iS*IR> X 
\f 76mm X 46mm #J LiCo0 2 ^S^7 55mm, -Bc^^J 110mm #J#3ifc?L^ 

W»«lMJ«fl9l»WJBXtlRlTft«iiffia%aii. #S*«£«£JB«ftJMt 
MB, «Fffl±Jfc^r»K#J«I*7K*«»« l.4ml ^AW+TO 

ft. 



ffiffiiP±^fiE«!lftfi<I*Jl%?fe. ^lOmAfB^^. 4.2V'H%H£r#T 
4. 2V tl^HBt^^^Jii'J 0. 05mA, &Js, 10mA 

£ 10mA 3. 85V ig%JE&#TXtl£fc*&3fc%:i:£J 3. 85V fs%&B* 

fi*J%^{tiii!l 0. 05mAo 

EM* ^i^4?fet 4510^11^^^ 7 

3.0V^Ht^lJ o mjS, ^10mAfI«. 4. 2V H%S^#TX5|-^%^ff 
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